Abstract: This study describes HIV disease burden and patterns of drug use before and during incarceration among detainees in Re-education-Through-Labour-Camps (RTLCs) in China. A cross-sectional survey of 576 men and 179 women from three RTLCs was conducted in Guangxi Province, China. Over three-quarters of study participants were detained due to drug-related offences. Over half of the women (n = 313, 54.3%) and twothirds of men (n = 119, 66.5%) had been previously been incarcerated in a compulsory detoxification treatment centre (CDTC), and around one-third (men n = 159, 27.6%; women n = 50, 27.9%) in a RTLC. Of those surveyed, 49 men (8.5%) and one (0.6%) woman reported ever using drugs while in a CDTC and/or RTLC. Previous incarceration in CDTCs and RTLCs were associated with HIV infection among both male (OR = 2.15 (OR = 0.46,) were associated with a reduced odds of HIV infection among male detainees. A significant proportion of RTLC detainees had a history of drug use and a limited number of inmates had used illegal substances whilst in custody. Repeat incarcerations in CDTCs/RTLCs were associated with higher risks of HIV infection.
Introduction
Drug abuse has become widespread in China, and incarceration is increasingly common among people who use and inject drugs [1] . By the end of 2011, there were 1.8 million registered drug users in China, about 171,000 drug users were sent by the police to mandatory or compulsory detoxification treatment centres for rehabilitation, and approximately 97,000 drug users were in community-based rehabilitation centres [2] . Worldwide, rates of human immunodeficiency virus (HIV) and hepatitis C virus (HCV) infection in prisoner populations are much higher than those found in the general population, and this has been attributed largely to sharing contaminated injecting equipment [3, 4] . Studies also report that some injecting drug users continue to inject whilst in custody [5] [6] [7] [8] [9] [10] [11] . However, few jurisdictions internationally provide clean injecting equipment or methadone maintenance treatment to those in custody [12] .
Detention Facilities in China
Three main types of detention facilities can be distinguished in China: (1) jiedusuo-mandatory or compulsory detoxification treatment centres (CDTCs); (2) laojiaosuo or re-education through-labourcamps (RTLCs); (3) laogaisuo or reform through labour-the general prison system which includes prisons, prison farms and labour camps. CDTCs were established in 1989 after the Chinese State Council issued a Mandatory Drug Treatment Methods administrative decree granting the Ministry of Public Security the right to establish mandatory or compulsory drug detoxification centres for drug users. In parallel, the Ministry of Justice also has the right to establish CDTCs in a similar structure by its own or in cooperation with the Ministry of Public Security. All CDTCs detainees were drug users. They underwent mandatory detoxification with minimal medical interventions, including opioid substitution therapy. Eligible HIV-positive detainees received ART on sites. In 2003, the Chinese State Council issued the Re-education-Through-Labour Drug Detoxification Regulations administrative decree, to develop drug treatment programs in RTLCs and accept transfers of drug users from the public security departments [13, 14] . However, since the promulgation of the Drug Prohibition Law of the People's Republic of China, drug users without major offences were recommended to be sent to CDTCs prior to RTLCs [15] . The legal articles and regulations on compulsory drug rehabilitation are regularly updated and disseminated by the State Council and the Ministry of Public Security of China [16] .
RTLCs and the laogaisuo are administered by the Ministry of Justice and related provincial and local departments, while the CDTCs are operated by the Ministry of Public Security and related departments. CDTCs detain individuals sentenced for drug use, and drug possession whereas RTLCs contain a mix of both drug users and non-drug users imprisoned for minor crimes such as drug use and possession, petty theft, and sex work activities while those in the laogaisuo tend to have committed more serious crimes, such as homicide and political corruption. Most drug users in RLTCs will have already spent time in a CDTC prior to entering the RTLC. Drug treatment in these facilities is minimal [17] with detainees receiving moral, legal, and drug-related health education in CDTCs and RTLCs [14] .
In China, there are estimated to be 1.5-3.0 million injection drug users [18] . Data from sentinel surveillance sites indicates that the HIV prevalence rate has fallen among people who inject drugs (PWID) from 9.3% in 2009 to 6.4% in 2011. Around one-third of PWID use contaminated injecting equipment [19] and intravenous drug use is the second most common cause of HIV transmission in China [17] . Of an estimated 780,000 people living with HIV/AIDS (PLWA) in China, 28.4% are thought to have been infected by intravenous drug use [19] . The numbers of people using new types of drugs (amphetamine-type stimulants and ketamine) continues to grow and accounted for 27% of drug users by 2009 [20] . China's HIV epidemic is rapidly spreading into the general population through heterosexual (46.5%) and homosexual contact (17.4%) [19] . The proportion of new infections from heterosexual contact increased from 33.1% in 2006 to 76.3% by 2011, and homosexual contact from 2.5% in 2006 to 13.7% in 2011 ( [19] , pp. 27, 38).
While studies have reported on detainees prior to incarceration in mandatory or CDTCs [21] [22] [23] [24] none have reported on the characteristics of drug users in the RTLCs in China. This study presents data on drug users in RTLCs and compares the characteristics of RTLC detainees who have previously been in the CDTCs with those who have not, and compares the characteristics of HIV positive and HIV negative injection drug users in the RTLC.
Methods
The study was conducted in three RTLCs in Guangxi, a Southwest China province known to be on the drug-trafficking route from bordering Vietnam, and has a high HIV prevalence among its drug users [25] . Interviewer-administered face-to-face questionnaire interviews were conducted with detainees in prison sports grounds, factories, and outside the gates of the labour camps. Drug use is prohibited in RTLCs. Prison officers were not present during the interviews. Men and women, 18 years and over, were required to sign an informed consent form before they could take part in the study.
Selection of Study Sites
Three out of seven RTLCs in the region (two male and the only female RTLC in the province) agreed to participate in the survey. From our preliminary investigations, we did not detect any major differences between the RTLCs in the region in terms of prisoners' profile and characteristics.
In the three labour camps, large accommodation multi-story building blocks (with shared rooms and dormitories) were randomly selected for the study and every prisoner living in these selected buildings was invited to participate in the survey. We initially proposed a cross-sectional, individually randomised survey design. However, prison authorities were concerned about choosing individuals from a randomly generated list, believing that this could create conflict and suspicion between those selected and not selected within the camp building blocks. Instead, prison authorities suggested that it would be more feasible to randomise by prison block, since they could more easily control the flow of prisoners coming in and out of the buildings for the survey and ensuring that each area remained secure.
In each RTLC, most HIV-infected prisoners were accommodated in a separate block on the RTLC grounds so that HIV antiretroviral therapy could be more efficiently delivered and to protect HIVnegative prisoners from HIV transmission. All prisoners housed in the separate facilities for HIV-positive prisoners were sampled to ensure greater anonymity when reporting the findings. This administrative process was dependent on HIV status for placement of detainees and repeated across the labour camp sites in the study. The building number was part of the survey and not blinded to the interviewers and interviewees.
Training
The interviews were conducted by 19 medical university students in three RTLCs in Guangxi province during March and May 2011, under the supervision of Guangxi Center for Disease Control and Prevention (CDC). Prior to the survey, interviewers were trained to conduct the surveys. They were asked to deliver informed consent prior to the survey. They were directed to exclude participants who were aged below 18 years and those who spoke local dialect only and unable to understand Mandarin. Interviewers were trained to observe participants, particularly repeated responses of refusing to answer questions and participant's body language. The trainer (LY) provided experience of Australian prisoners and in-depth interviews which were stopped midway whereby participants were asked if they felt the questions too difficult or if they wanted to continue. The importance of collecting good quality data was stressed and highly dependent on the voluntarily participation of respondents in the study was emphasised to interview staff. At the end of the survey, twenty-nine prisoners aged between 14 and 17 years were excluded from participating in the survey as they were under 18 years old. No participants were excluded because of severe mental health issues or were non-Mandarin speakers.
Sampling
In RTLC One, 20% men (252 out of 1250 registered prisoners in the RTLC) from seven buildings and one HIV rehabilitation unit which comprised in total 62 cells were surveyed. In RTLC Two, 22% of men (324 out of 1500 estimated prisoners) from four buildings and one HIV rehabilitation unit which comprised in total 41 rooms were surveyed. In RTLC 3 (the provinces' only women's facility), 33% women (179 out of 540 estimated women) from three buildings and one HIV rehabilitation unit, comprising a total of 26 rooms participated in the survey.
The survey response rate was 100%. This was likely due to prisoners not wishing to go against the group dynamics and conforming to building/dormitory leaders' instructions and their colleagues' team expectations and living in the same building. The behaviours are also an artefact of how labour camps are organised. Individuals are placed in workgroups of cadres who live, work, eat and sleep together and are managed by a cadre team leader, also a detainee. Labour camp activities are usually completed in a team. A small remuneration was offered to inmates for participating in the survey.
Survey Questions
Prior to the survey, Chinese epidemiologists from the Center for Disease Control and Prevention (Gunagxi) conducted preliminary investigations and met with labour camp administration and health staff to understand how the labour camps operated and to discuss practical issues related to how the survey could be conducted in the labour camps. In addition, they completed qualitative research interviews with former and current labour camp detainees, men and women, to develop the survey instrument. The survey was translated into Mandarin and back translated to English a number of times during its development phase to ensure the meanings were the same in both languages. The translation was done by study investigators who were fluent in both languages.
We collected the following information from participants: socio-demographics; knowledge and attitudes towards tuberculosis, sexually transmissible infections, HIV and HCV; general health status; HIV testing history; methadone maintenance treatment; mental health; sexual health behaviours; drug use and injecting behaviours; body piercing; tattooing; other risk behaviours; quality of health services and health service delivery inside labour camps; and respondents' evaluation of their responses to the survey.
Validation of Self-Reported HIV Status
Medical records were available for 429 (57%) detainees who participated in the survey. These included the results of mandatory HIV tests for detainees when they registered in the facility. Those with a positive diagnosis receive post-test counselling and accommodated in a separate building. The medical records were used to verify the self-reported HIV status of these detainees. Of the 429 detainees, 60 detainees (14%) were verified as HIV positive from their medical records; and of these, 58 had confirmatory tests at a CDC laboratory and the remaining two were referrals. All of the negative test results had been conducted within the individual RTLCs and were not sent to the CDC for confirmatory testing. We found a high degree of concordance between the available HIV test results and the self-reported HIV status (Kappa = 0.92, p < 0.0001). HIV test results were available for the majority of women who completed the survey (174, 97%), all their medical records matched with their self-reported HIV status. Among the 255 (44%) male detainees with HIV test results available, only eight detainees had discordant results whereby their HIV results did not match their self-reported HIV status (89% sensitivity, 98% specificity, positive predictive value 89%, negative predictive value 98%, kappa = 0.87, p < 0.0001). The small record discordance implies a high level of consistency in the survey responses. In addition to the medical records validation, detainees self-reported HIV status was also verified by their placement in the HIV units inside the labour camps. Discussions with labour camp and medical staff revealed that every new detainee in the labour camp has to undergo a blood test for HIV on entry (100%). This was validated by our survey which found that 96% of 755 participants who endorsed that they had "ever had a blood test in a labour camp".
Data Analysis
A unique identification number was given to each participant to ensure that they could not be identified from the survey forms. HIV-infected and non-infected detainees were compared using chi-squared tests by demographic characteristics and offence history, drug use and injecting and needle/syringe sharing behaviours. Where the expected number of events in a category was less than five, Fisher's exact test was used. All statistical analysis was performed using STATA/SE 12.0.
Ethics
Ethics approval was obtained from the Institutional Review Board at the National Center for AIDS/STD Control and Prevention, China CDC, Ministry of Health, and the Human Research Ethics Committee (HREC) at the University of New South Wales (HREC9125). Permission was also granted to conduct the study from the Bureau of Health and Re-education-Through-Labour Administration in the region. Participation of the study was voluntary and detainees could choose to terminate the interview at any point of the study.
Results

Demographic Characteristics
We surveyed a total of 755 detainees; 576 men and 179 women in custody in three RTLCs in Guangxi, China. Participants had a median age of 33 years (range: 27-39 years). Male detainees were more likely to be single (49.0% vs. 38.0% women), better educated (15.5% vs. 7.3% women) and employed prior to prison (51.6% vs. 41.3% women).
Drug Use and Sexual Behaviours in Community
Of the total population surveyed, 433 (75.2%) men and 149 (83.2%) women were drug users (i.e., they had used illicit drugs in 12 months prior to incarceration) in the community (Table 1) with heroin the most commonly used drug (97.5% men; 98.7% women, Table 2 ) followed by ketamine (46.7% men vs. 43.0% women), and diazepam (42.0% men vs. 34.2% women). Approximately two-thirds (63.2%) of those who reported drug use in the community had used two or more different types of drugs in their lifetime. Among drug users, 340 (78.5%) men and 129 (86.6%) women had injected drugs in the community with 47 (13.8%) men and 15 (11.6%) women reported they had re-used someone else's needle and syringe at the last injection.
Regular partners accounted for 78.0% (449) and 88.3% (158) of sex partners among male and female detainees at their last sex in community, whereas 6.6% (38) men and 6.7% (12) women reported having sex with a commercial sex partner. Notably, 30.8% (177) men and 25.7% (46) of women detainees reported soliciting and selling sex in the last 12 months before incarceration. Among these, only 55.9% (99) men and 56.5% (26) women reported using a condom at their last sexual contact.
Incarceration and Methadone Maintenance Treatment History
Of the 755 labour camp detainees, 313 (54.3%) men and 119 (66.5%) women had ever been sent to a CDTC (Table 1) . Of these, 203 (64.8%) men and 72 (60.5%) women had been at least two or more times. In contrast, 417 (72%) men and 129 (72%) women surveyed said that it was their first time inside a RTLC. The most common offences which led to their imprisonment in the RTLC were drugrelated (73.8% men and 82.1% women). One quarter of men (24.5%, 141) and 36.3% (65) women reported they had been on methadone maintenance treatment (MMT) before they entered the labour camps. However, no detainees were currently on a MMT program as this treatment was not available at the RTLCs.
Drug Use during Imprisonment
Of those surveyed, 49 men (8.5%) and 1 (0.6%) woman reported ever using drugs while in a CDTC and/or RTLC. Of these, 19 (36%) men and one woman had injected drugs whilst incarcerated in a CDTC and/or RTLC, four of whom were HIV infected. Among those who reported having injected while incarcerated, eight reported re-using someone else's needle and syringe the last time they injected with three detainees reporting they had re-used someone's needles and syringes (Table 1) . (Table 3) . Among women, the odds of HIV infection among those incarcerated in a CDTC multiple times was 3.87 (1.86-9.04) times higher than those who had never been incarcerated (Table 4) . 
HIV Prevalence and Associated Factors
Discussion
This study represents one of the few health surveys to have been conducted in labour camps in China and is important in describing the level of need of those in these settings with problem drug use. Drug use in RTLCs and CDTCs is uncommon. We found that only a small proportion of RTLC detainees (6.6%) (50/755) had ever used drugs in custody, and 2.5% (19/755) had ever injected illicit drugs whilst incarcerated in a CDTC and/or RTLC. In China, it appears that rates of injecting drug use in custody are lower than have been previously reported by other international studies of prisons. In Australia, 50% had ever injected inside prison [26] . In Iran, 79% of prisoners reported using drugs, and 6% reported injecting drugs during incarceration [8] . In Canada, 11% of prisoners had injected drugs in the last 12 months whilst in custody [5] .
During the survey period, detainees reported that they had been sentenced in the RTLCs mainly for drug related offences (73.8% men, 82.1% women). Many were repeat drug offenders, and most had previously been incarcerated in the CDTC (54.2% men, 67.3% women) prior to entering the RTLC. Being repeatedly incarcerated in confined settings, such as CDTC and RTLC was associated with an increased risk of HIV infection for both male and female detainees. We speculate that this may be due to the inability to access harm-reduction interventions in punitive confinements which leads to subsequent cycles of repeat relapse after release and police arrest of drug users. The lack of coordination between the ministries of justice and health is a major barrier for implementing harmreduction programs for drug using detainees. The continuous use of or relapse to use drugs in turn substantially increase the risk of HIV infection. In contrast, male detainees who were married/cohabiting with a regular partner and employed in the community had a lower risk of HIV infection. This indicates that a stable family and social network may reduce addictive drug use and hence the risk of acquiring HIV [27] . These findings suggest that it is important to provide appropriate treatment whilst in prison and also to have effective post-release support to prevent relapse to drug use.
RTLCs provide education for inmates on preventing HIV and HCV. In addition to basic primary health care, antiretroviral therapy is also available to eligible (CD4 T cell counts < 350 cells/mm 3 ) HIV patients according to the national 'Four Free One Care' policy. Most RTLCs, however, do not routinely offer opioid substitution therapy such as MMT to reduce injecting and sharing behaviours between inmates. These data suggest that around two-thirds of heroin users have never accessed MMT programs in the community prior to incarceration. Further, the one-quarter of the detainees who had access to MMT prior to entering labour camps were unable to continue their treatment inside the labour camps. Evidence on opioid substitution therapy in prison suggests that it reduces injecting drug use and needle and syringe sharing in prison, recidivism, and post-release heroin use [22] [23] [24] [25] [26] . Currently, the national MMT program in China treats over 340,000 drug users across the country, corresponding to a 30% program coverage among the drug users [28] . RTLCs could potentially be a setting to offer MMT as a means to prevent repeat offending for drug use charges. Most prisoners in RTLCs have been detained on drugs-related charges. Given the fact that four of the nineteen PWID detainees were HIV-infected, providing the harm-reduction services, in addition to the existing antiretroviral therapy, to drug users in confined settings in China should be considered.
Surveys among drug users in closed settings in China and elsewhere rarely inquire about drug use and injecting behaviours whilst incarcerated. This is a sensitive issue for both prison authorities and prisoners, who may fear retribution by disclosing drug use practices while incarcerated. Nevertheless, we found that if the survey is conducted in a private setting without the presence of authorities, the respondent is aware that data will remain confidential from authorities, and that their responses will be aggregated to maintain anonymity, then this reduces prisoners' fears of retribution. In China, health researchers have long neglected researching prisoner health, giving little consideration to the issue when designing studies or programmes for drug users [17] . Some argue that prison surveys dealing with sensitive topics like drug use in closed settings may not produce accurate results from detainees. However, we found that 98% men and 96% women detainees who completed this survey reported that they were 'honest' in all or most of their answers.
During the study, Chinese counterparts informed researchers that RTLCs, as mandated by the Narcotics Control Law of the People's Republic of China, effective 1 June 2008 [29] , would be engaging in the process of institutional reform transforming themselves into 'drug rehabilitation centres'. Laws had been passed to reform drug treatment and rehabilitation, in effect, eliminating compulsory detoxification centres and re-education-through-labour camps and integrating both into the "isolated compulsory drug rehabilitation" or compulsory isolation centres [29] . This law takes a more humanitarian approach to drug addiction; drug users previously identified as lawbreakers are now regarded as patients and victims who need to be medically treated, educated and integrated back into society [29] .
"… The state takes various kinds of measures to educate, save and help addicts to shake off the obsession of drugs. Drug addicts shall get drug rehabilitation treatment" (Chapter 4, Article 31) [29] .
The law also provides details of how compulsory isolation centres should treat their patients/detainees: "…An isolated compulsory drug rehab center shall provide necessary nursing and treatment for seriously disabled or sick drug addicts; take necessary measures for isolation or treatment for drug addicts with contagious disease; and take corresponding protective and restraint measures for drug addicts who may injure themselves. Managerial personnel of isolated compulsory drug rehab centers may not physically punish, abuse or insult drug addicts…" (Chapter 4, Article 44) [29] .
Institutional reform is slow and some RTLCs recently have partially dismantled their institutions [30] . For the RTLCs in our survey, almost three years had passed since the new laws were legislated before the survey was conducted, and each RTLC visited had not dismantled and reformed themselves into "compulsory isolation centres"; nor did they provide methadone or other opiate substitution treatment to drug user detainees. Drug treatment in China is primarily methadone delivered by government health agencies to drug users in the community [31, 32] .
Limitations
Limitations of the present study include the reliance on self-reported drug use and the possibility that participants provided socially desirable responses. However, the findings in regard to lifetime drug use and sex work suggest that this is unlikely, although few reported drug use inside RTLCs and CDCs. A further limitation was that the selection of RTLC sites and the study sampling strategy were largely controlled by the Re-education-Through-Labour Administration Bureau in the region but with reference to suggestions from study epidemiologists in China. However, from our preliminary investigations, we did not detect any major differences in the characteristics of detainees of the RTLCs in the region between those that participated in the study and those that did not. We included the women-only labour camp in the province in our study.
Conclusions
This study shows that a significant proportion of those in RTLC have a history of drug use and drugs-related incarceration, suggesting that RTLCs should offer expanded drug treatment and education services, even prior to planned institutional reforms. High rates of relapse to drug use after release highlight the need to address the medical aspects of drug dependence in closed settings. This will require a shift from a primarily punitive approach to drug dependence to one that incorporates medical treatment. HIV prevalence among detainees is comparable to that of community IDUs. Repeat incarcerations in CDTCs/RTLCs were associated with higher risks of HIV infection.
